The expression and down stream effect of lectin like-oxidized low density lipoprotein 1 (LOX-1) in hyperglycemic state.
The lesions of atherosclerosis represent a series of highly specific cellular and molecular responses. Low density lipoprotein (LDL), which may be modified by oxidation, glycation, aggregation, association with proteoglycans, or incorporation into immune complexes, is a major cause of injury to the endothelium and vascular smooth muscle cells (VSMC).The major major cell types involved in atherogenesis, macrophages and VSMC, are activated by pro-inflammatory stimuli including modified LDL. Modified LDL induces inflammatory responses in macrophages, migration and proliferation of SMC, and triggers foam cell formation. Scavenger receptors, including LOX-1, play a key role in foam cell formation by mediating the uptake of modified LDL. LOX-1 expression is detected in endothelial cells of early atherosclerosis lesions of human carotid arteries. Advanced lesions showed LOX-1 expression not only in endothelial cells but also in macrophages and more frequently in VSMC, and may be involved in foam cell transformation in macrophages and VSMC. The metabolic abnormalities that characterize diabetes, particularly hyperglycemia, free fatty acids, and insulin resistance, provoke molecular mechanisms that alter the function and structure of blood vessels. These include increased oxidative stress, intracellular signal transduction disturbances, and activation of the receptor for advanced glycation end products (R-AGE). Data showed that LOX-1 expression is enhanced by proatherogenic factors relevant to human diabetes, including high glucose, oxLDL, advance glycation end products, and C-reactive protein. LOX-1 expression increased also through oxygen species (ROS), endothelin-1 (ET-1), tumor necrosis factor-alpha (TNF-alpha), shear stress, activation of protein kinase-C (PKC), angiotensin-II (ANG-II), and through inflammatory pathways.